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Thermal and hydraulic characteristics of nanofluid flow in a helically coiled tube heat exchanger 
Abstract : 
The effects of using different geometrical parameters with the combination of nanofluid on heat transfer 
and fluid flow characteristics in a helically coiled tube heat exchanger (HCTHE) are numerically 
investigated. A CuO nanoparticle with a diameter of 25. nm dispersed in water with a particle 
concentration of 4% was used as the working fluid. The three dimensional governing equations 
(continuity, momentum and energy) along with the boundary conditions are solved using the finite 
volume method (FVM). The mass flow rate of water in the annulus was kept constant and the nanofluid 
flow rate in the inner tube was varied. The effect of flow configuration (parallel and counter) was also 
examined in this study. The performance of the HCTHE was evaluated in terms of Nusselt number, heat 
transfer rate, pressure drop, effectiveness and performance index. The results reveal that certain 
geometrical parameters such as the helix radius and inner tube diameter do affect the performance of the 
HCTHE under laminar flow conditions. It is also found that counter-flow configuration produced better 
results as compared to parallel-flow configuration. 
